Anxiety-like behavior in transgenic mice with brain expression of neuropeptide Y.
Neuropeptide Y (NPY), one of the most abundant peptide transmitters in the mammalian brain, is assumed to play an important role in behavior and its disorders. To understand the long-term modulation of neuronal functions by NPY, we raised transgenic mice created with a novel central nervous system (CNS) neuron-specific expression vector of human Thy- gene fragment linked to mouse NPY cDNA. In situ hybridization analysis demonstrated transgene-derived NPY expression in neurons (e.g., in the hippocampus, cerebral cortex, and the arcuate nucleus of the hypothalamus) in the transgenic mice. The modest increase of NPY protein in the brain was demonstrated by semiquantitative immunohistochemical analysis and by radioreceptor assay (115% in transgenic mice compared to control littermates). Double-staining experiments indicated colocalization of the transgene-derived NPY message and NPY protein in the same neurons, such as in the arcuate nucleus. The transgenic mice displayed behavioral signs of anxiety and hypertrophy of adrenal zona fasciculata cells, but no change in food intake was observed. The anxiety-like behavior of transgenic mice was reversed, at least in part, by administration of corticotropin-releasing factor (CRF) antagonists, alpha-helical CRF9-41, into the third cerebral ventricle. These results suggest that NPY has a role in anxiety and behavioral responses to stress partly via the CRF neuronal system. This genetic model may provide a unique opportunity to study human anxiety and emotional disorders.